Factors associated with suicidal risk among a French cohort of problem gamblers seeking treatment  by Guillou-Landreat, Morgane et al.
Psychiatry Research 240 (2016) 11–18Contents lists available at ScienceDirectPsychiatry Researchhttp://d
0165-17
(http://c
n Corr
tion Un
Jacques
E-mjournal homepage: www.elsevier.com/locate/psychresFactors associated with suicidal risk among a French cohort of problem
gamblers seeking treatment
Morgane Guillou-Landreat a,b, Alice Guilleux c, Anne Sauvaget d, Lucille Brisson d,
Juliette Leboucher d, Manon Remaud c,d, Gaëlle Challet-Bouju c,d, Marie Grall-Bronnec c,d,n
a CHU de Brest, Department of Addictive Disorders, Brest, France
b Université de Bretagne Occidentale, ERCR SPURBO, Brest, France
c Université de Nantes, EA 4275 SPHERE “MethodS for Patients-Centered Outcomes and HEalth REsearch”, Nantes, France
d CHU de Nantes, Clinical Investigation Unit “Behavioral Addictions/Complex Affective Disorders”, Addictology and Psychiatry Department, Nantes, Francea r t i c l e i n f o
Article history:
Received 22 September 2015
Received in revised form
12 March 2016
Accepted 3 April 2016
Available online 4 April 2016
Keywords:
Problem gambling
Suicide
Cognitive distortions
Depressive disorder
Anxiety disorderx.doi.org/10.1016/j.psychres.2016.04.008
81/& 2016 The Authors. Published by Elsevier
reativecommons.org/licenses/by-nc-nd/4.0/).
espondence to: Addictology and Psychiatry D
it “BALANCED”, Pavillon Louis Philippe, Hôpita
, 44093 Nantes cedex 1, France.
ail address: marie.bronnec@chu-nantes.fr (M.a b s t r a c t
Compared to general population, pathological gamblers are 3.4 times more likely to attempt suicide. Our
objective was to identify speciﬁc proﬁles of problem gamblers (PGs) with suicidal risk according to so-
ciodemographic, clinical and gambling characteristics.
The PGs cohort, called “EVALJEU” , consists in the inclusion of any new PG seeking treatment in our
Department. Patients underwent a semi-structured clinical interview and completed self-report ques-
tionnaires. The “suicidal risk module” of the Mini International Psychiatric interview (MINI) allowed to
constitute two groups of patients that were compared, according to the presence of a suicidal risk. A
logistic regression was performed to identify factors related to suicidal risk in PGs. In our sample
(N¼194), 40.21% presented a suicidal risk. A history of major depression and anxiety disorders were
predictors of suicidal risk as well as the perceived inability to stop gambling.
Suicidality is a signiﬁcant clinical concern in PGs. Therefore, three speciﬁc predictors, identiﬁed by
our study, must be assessed.
& 2016 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Gambling disorder is a behavioral addiction characterized by a
loss of control over gambling which then becomes the subject's
only interest, prevailing over all his/her other activities, causing
serious harmful consequences to social, family, or ﬁnancial life
(APA, 2013). Prevalence studies found a 1.6% lifetime prevalence of
pathological gambling and a 3.8% lifetime prevalence of problem
gambling (Shaffer and Hall, 2001).
Among many potential adverse consequences of gambling, the
most serious is suicidal behavior as 20% of pathological gamblers
will attempt suicide in their lifetime (Moghaddam et al., 2015a).
Furthermore, compared to the general population, pathological
gamblers are 3.4 times more likely to attempt suicide (Moran,
1969; Hollander et al., 1998; Newman and Thompson, 2003).
Though the range varies signiﬁcantly, 25% to 80% of gambling crisis
hotline callers describe suicidal ideation (Sullivan et al., 1994;
Ledgerwood et al., 2005), while clinical samples have shown ratesIreland Ltd. This is an open acces
epartment/Clinical,Investiga-
l Saint Jacques, 85, rue Saint
Grall-Bronnec).of suicidal ideation in pathological gamblers to be between 17%
and 80% (Blaszczynski et al., 1986; Lesieur and Blume, 1990; Frank
et al., 1991; Horodecki, 1992). Among pathological gamblers
seeking treatment, 12% have already attempted suicide at some
time in their life (Ledgerwood and Petry, 2004).
It is recognized that different psychological factors are linked to
suicidal risk in problem gamblers (PGs) while some others are
linked to suicidal risk overall or to pathological gambling generally
speaking.
First, many studies emphasized the links between gambling
problems and impulsivity. Recent works explored the links be-
tween impulsivity, Attention Deﬁcit/Hyperactivity Disorder
(ADHD) and pathological gambling, and found that the impulsivity
proﬁle of at-risk and pathological gamblers varies according to the
associated psychiatric and addictive disorders (Grall-Bronnec et al.,
2011, 2012b). Among the psychiatric disorders, ADHD is one of the
disorders most frequently associated with impulsivity and patho-
logical gambling (Derevensky et al., 2007; Grall-Bronnec et al.,
2011). Blaszczynski and Nower included impulsivity as a major
characteristic of a subtype of pathological gamblers called anti-
social impulsivist (Blaszczynski and Nower, 2002). Similarly, a high
level of impulsivity is associated with a poorer prognosis con-
cerning the ability to overcome pathological gambling (INSERM,s article under the CC BY-NC-ND license
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Some studies also determined that adaptive capacity is a clin-
ical variable found in both suicidal behaviors and pathological
gambling. With respect to pathological gambling, poor coping
skills and maladaptive defense mechanisms are also found to be
factors that facilitate the continuation of problem gambling (Wood
and Grifﬁths, 2007). Coping mechanisms and defense style are
incriminated in suicidal risk as well as in different psychiatric
comorbidities (Corruble et al., 2004).
Apart from those psychological factors, different studies also
identiﬁed stressful life events as risk factors common to both pa-
thological gambling and suicidal risk. While traumatic events, such
as childhood sexual abuse, are described as risk factors of patho-
logical gambling (Petry et al., 2005a), stressful life events are more
prevalent among those who attempt suicide than they are among
those with suicidal ideation without attempts (McFeeters et al.,
2015).
Furthermore, we did not ﬁnd studies including gambling
characteristics as a potential risk factor in suicidal risk in problem
gamblers.
Despite the close association between suicidal risk and patho-
logical gambling, their common underlying risk factors, as well as
the impact of this association concerning the management of PGs,
we found few extant or prospective studies exploring the multi-
variate factors of suicidal behaviors risk in PGs.
The objective of our work was to identify the speciﬁc proﬁle of
PGs who are considered at risk for suicide, based on socio-
demographic, clinical and gambling characteristics. The underlying
idea was to facilitate the early detection of suicidal risk in PGs
seeking treatment, and to propose therapeutic tracks adapted to
reduce the dramatic consequences of this comorbidity.2. Material and methods
2.1. Participants
Our department is an outpatient-center specialized in gambling disorder
management. The patients were offered individual psychological and social inter-
ventions, as well as Cognitive Behavioral Therapy group. In 2009, we constructed a
cohort including any new patient starting a treatment for this particular reason
with the aim of highlighting risk factors of gambling disorder initiation and per-
sistence. The main criterion for inclusion in the EVALJEU Cohort was being a
“problem gambler” (DSM-IV diagnostic criteria for Pathological Gambling Z3) in
the previous 12 months. The presence of at least 5 DSM-IV diagnostic criteria is
required to conﬁrm the diagnosis of pathological gambling, but the presence of 3 or
4 criteria is enough to suggest “at risk gambling” or “problem gambling”. Both pa-
thological and problem gamblers require care, which explains the choice of the
threshold of 3 (APA, 1994; Toce-Gerstein et al., 2003). The exclusion criteria in-
cluded cognitive impairment and difﬁculties in reading and writing French. The
local Research Ethics Committee approved this study, and all subjects provided
written informed consent.
2.2. Measurements
All patients underwent a semi-structured clinical interview and completed self-
report questionnaires. For the purpose of this speciﬁc study, we focused on so-
ciodemographic and gambling characteristics, axis 1 disorders, life events and
personality traits.
2.2.1. Socio demographic characteristics
We collected information about age, gender, marital status, graduation, and
work status.
2.2.2. Clinical characteristics
2.2.2.1. Mini International Neuropsychiatric Interview (MINI) (Lecrubier et al.,
1997). The MINI is a structured diagnostic interview that is compatible with the
International Statistical Classiﬁcation of Diseases and Related Health Problems,
Tenth Revision (ICD-10), and the Diagnostic and Statistical Manual of Mental Dis-
orders, Fourth Edition (DSM-IV). Risk of suicide was deﬁned in the present studyaccording to the MINI “suicidal risk module” (Sheehan et al., 1998).
This module includes three questions on suicidal ideation within the past month
(‘Did you think you would be better off dead or wish you were dead?’, ‘Did you
want to harm yourself?’ and ‘Did you think about suicide?’), one question on sui-
cide plans within the past month (‘Did you have a suicide plan?’), one question on
suicide attempts within the past month (‘Did you attempt suicide?’) and one
question on lifetime history of suicide attempts (‘In your lifetime, did you ever
make a suicide attempt?’).
MINI interview also assessed axis 1 disorders, especially mood disorders, anxiety
disorders, psychotic syndrome, alcohol use disorders, and substance use disorders.
2.2.2.2. Wender-Utah Rating Scale-Child (WURS-C) (Ward et al., 1993; Caci et al.,
2010). This self-report questionnaire is a tool that has been validated for retro-
spective evaluation of ADHD in childhood in adults. Its speciﬁcity (89.1%) is good,
which limits the risk of giving a wrong diagnosis. It is designed to assess ADHD
symptoms represented by 25 items on 5-point Likert scales. The authors estab-
lished that a score greater than or equal to 46/100 would allow for the diagnosis to
be made (Ward et al. 1993; Caci et al., 2010).
2.2.2.3. UPPS Impulsive Behaviour Scale (UPPS) (Whiteside et al., 2005; Van der
Linden et al., 2006). At the beginning of the inclusion phase, we used the ﬁrst
version of the UPPS-Impulsive Behavior Scale, which was developed in the aim of
measuring four distinct pathways of impulsive behavior: “Urgency” (tendency to
engage in impulsive behaviors under conditions of negative affects), (lack of)
“Premeditation” (difﬁculty in thinking and reﬂecting on the consequences of an act
before engaging in that act), (lack of) “Perseverance” (inability to remain focused on
a task that may be boring or difﬁcult) and “Sensation Seeking” (tendency to enjoy
and pursue activities that are exciting and openness to trying new experiences that
may or may not be dangerous) (Whiteside et al., 2005; Van der Linden et al., 2006).
Then, we used the UPPS-P, a shortened version (20 items instead of 45), which
contains a ﬁfth dimension: Positive Urgency (tendency to act rashly when in an
intense positive affective state), the previous Urgency dimension becoming Nega-
tive Urgency (Billieux et al., 2012). In order to standardize the results, we have
transformed the UPPS completed by the ﬁrst patients into the UPPS-P, not taking
into account the Positive Urgency items.
2.2.2.4. Shorter 125-item version of the Temperament and Character Inventory
(TCI-125) (Cloninger et al., 1993; Chakroun-Vinciguerra, 2005). The TCI-125 is used to
rapidly explore the four temperament (Novelty Seeking, Harm Avoidance, Reward
Dependence and Persistence) and the three character (Self-Directedness, Co-
operation and Self-Transcendence) dimensions of personality deﬁned by Clo-
ninger's psychobiological model (De Fruyt et al. 2000).
2.2.2.5. Defense Style Questionnaire (DSQ) (Bond, 2004). This questionnaire allows
the identiﬁcation of the predominant defense style for each participant. Three
defense styles were considered, bringing together several defense mechanisms: the
Mature style combines sublimation, humor, anticipation and suppression; the
Neurotic style combines pseudo-altruism, undoing, idealization and reaction for-
mation; the Immature style combines projection, passive aggression, acting-out,
isolation, devaluation, autistic fantasy, denial, displacement, dissociation, splitting,
rationalization and somatization.
2.2.2.6. Questionnaire of Life Events EVE (Ferreri et al., 1987). It consists of 37 items
representing the most frequently listed events by the usual scales of life events,
grouped into 5 areas (family, professional life, social life, marital and emotional life,
health). We have added another ﬁeld, called “other traumatic events,” consisting of
3 items, to explore physical or sexual abuse. For better feasibility and under-
standing of patients, we used a simpliﬁed version of EVE questionnaire. Patients
were interviewed about their life events, and we collected information about the
period in which these events took place (childhood, adolescence and/or adulthood)
and about the feelings related to the events (traumatic event or not, and intensity
of trauma assessed on a scale from 0 to 10). The ﬁnal score is obtained by summing
the intensity of trauma of each traumatic event, giving a global cumulative score of
traumatic events.
2.2.3. Gambling characteristics
2.2.3.1. Pathological gambling section in the DSM-IV (APA, 1994). Well-trained
staff members with experience with pathological gamblers conducted an interview
concerning the gambling course, the gambling habits and their consequences. Pa-
tients were included in the EVALJEU cohort if they fulﬁlled at least 3 (out of 10)
DSM-IV diagnostic criteria for Pathological Gambling. This categorical approach
was completed using a dimensional approach by adding the number of positive
DSM-IV criteria. The number of positive diagnostic criteria is correlated with the
severity of the disorder (Toce-Gerstein et al., 2003).
2.2.3.2. Gambling Related Cognitions Scale (GRCS) (Raylu and Oei 2004; Grall-
Bronnec et al., 2012a). The GRCS is a 23-item self-report scale divided in 5 subscales
Table 1
Characteristics of the sample (N¼194).
Mean (standard deviation)
or percentage
N¼194
Socio-demographic characteristics
Sex (% males) 82.47%
Age (years) 41.77 (13.33)
Marital status (% single, divorced, widowed) 43.3%
Work status (% without any job) 34.02%
Educational attainment (%r12 years) 71%
Axis 1 disorders current or past (MINI; WURS-
C)
Mood disorders
Major depression 52.58%
Others mood disorders 8.76%
Risk of suicide 40.21%
History of suicide attempt 21.65%
Anxiety disorders 43.81%
Psychotic syndrome 3.09%
ADHD in childhood 26.80%
Addictive disorders
Nicotine dependence 56.19%
Alcohol use disorder 41.75%
Substance use disorder (excluding alcohol
and nicotine)
20.62%
Personality (UPPS or UPPS-P; TCI; DSQ; MINI)
Impulsivity
Negative urgency (/16) 10.93 (2.91)
(lack of) Premeditation (/16) 8.87 (2.38)
(lack of) Perseverance (/16) 7.93 (2.18)
Sensation seeking (/16) 10.22 (2.92)
Temperament
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control” (GRCS-IC), “predictive control “(GRCS-PC), “interpretative bias” (GRCS-IB),
“gambling-related expectancies” (GRCS-GE), “perceived inability to stop gambling”
(GRCS-IS). Raylu and Oei (2004) reported adequate internal consistency for the
total GRCS scale (alpha ¼ .93), as well as for the ﬁve subscales (alphas ¼ .77–.91).
2.2.4. Other gambling characteristics
Negatives consequences of gambling were assessed using ﬁve (“Social”, “Fa-
mily”, “Professional”, “Health” and “Financial” damages) 6-point Likert scales (Not at
all, very few, few, averagely a lot, extremely). Questions about support of family or
friends were asked. Finally, the patients were asked to deﬁne their gambling
craving intensity on a scale from 0 to 100, and their perceived control over gam-
bling on a scale from 0 to 100.
2.3. Statistical analysis
A descriptive analysis of the socio-demographic, clinical and gambling char-
acteristics was carried out in order to obtain means, medians and standard de-
viations for continuous variables, and the number of people and percentage for
categorical variables. Exploratory univariate analyses were performed to explore
the links between suicidal risk and socio-demographic, clinical and gambling
characteristics. Student tests were used for continuous variables and Chi-square or
Fisher test for categorical variables.
Thereafter logistic regression was performed using an iterative selection pro-
cedure to select the variables that were signiﬁcantly associated with suicidal be-
haviors, as assessed by the likelihood ratio test (variable candidates for the model
were those associated with risk of suicide in univariate analyses with the po0.20
criterion and were subsequently selected in the ﬁnal model using the po0.05
criterion) (Hosmer et al., 2013). Multicollinearity was tested at the beginning of the
analysis. We assured in our analysis that multicollinearity was not inﬂuencing our
ﬁnal model. We checked the results stability, our logistic regression was checked
with a forward and a backward method.
The corresponding odds ratio and associated 95% conﬁdence interval were
estimated. Discrimination of the ﬁnal logistic model which describes its ability to
discriminate the presence and absence of suicidal risk was assessed using the area
under the receiver operating characteristic (ROC) curve and the goodness-of-ﬁt of
the model was assessed using the Hosmer-Lemeshow test. The statistical analysis
was carried out with SAS 9.1 and R statistical software (SAS Institute, Inc.).
The conditions for validity were veriﬁed for all of the tests and the models.
Novelty seeking (/100) 60.18 (17.73)
Harm avoidance (/100) 50.75 (24.86)
Reward dependence(/100) 56.57 (17.95)
Persistence (/100) 55.03 (30.25)
Character
Self-directedness (/100) 58.79 (20.45)
Cooperativeness (/100) 72.40 (16.52)
Self-transcendence (/100) 30.80 (22.91)
Defense Style
Mature (/9) 5.63 (1.29)
Neurotic (/9) 4.63 (1.45)
Immature (/9) 4.38 (1.25)
Antisocial personality disorder 5.67%
Gambling characteristics
Severity of gambling
DSM-IV score (/10) 6.58 (1.93)
GRCS total score (/161) 79.29 (24.35)
Perceived control over gambling (0–100) 39.30 (29.16)
Gambling craving (0–100) 50.93 (32.67)
Therapeutic goals (to stop gambling) 49.47%
Support by family or friends 87.43%
Negative consequences
Social damages (a lot, extremely) 23.71%
Family damages (a lot, extremely) 58.24%
Professional damages (a lot, extremely) 10.82%
Health damages (a lot, extremely) 39.69%
Financial damages (a lot, extremely) 72.68%3. Results
3.1. Description of the sample
194 subjects were included in the study. The characteristics of
the participants are presented in Table 1. A risk of suicide was
revealed, at the time of inclusion, in 40.21% of the participants, and
21.65% of them reported having attempted suicide during their
lifetime. Serious family and ﬁnancial damages were frequently
reported.
3.2. Participants at risk of suicide versus those not at risk of suicide
Table 2 displays the comparisons of the two groups according
to socio-demographic, clinical and gambling characteristics.
Variable candidates for the model were those associated with a
risk of suicide in univariate analyses with the po0.20 criterion.
From the 47 starting variables, 33 were tested in the multivariate
analyses: all the socio-demographic characteristics; axis 1 dis-
orders including mood disorders (major depression, other mood
disorders, history of suicide attempts), anxiety disorders, ADHD in
childhood and alcohol use disorder; personality traits including
negative urgency, lack of premeditation and sensation seeking
(UPPS), novelty seeking, harm avoidance, self-directness and self-
transcendence (TCI), neurotic and immature defense style (DSQ);
all the gambling characteristics, except support by family or
friends, social, family and professional damages, and GRCS sum
score.
Multicollinearity was initially found between some variables.
But all the variables that were signiﬁcantly associated with suici-
dal risk in our sample were totally independent in the ﬁnal model.We checked the results stability, our logistic regression was
checked with a forward method, the results were the same than in
the backward method. This sensibility analysis- checks that
Table 2
Comparison between problem gamblers with or without suicidal risk, according to
their socio-demographic, clinical and gambling characteristics (N¼194).
Mean (standard deviation) or percentage
“Risk of Sui-
cide” (n¼78)
“No risk of
suicide”
(n¼116)
p-Value
Socio-demographic
characteristics
Sex (% males) 75.64% 87.07% 0.040
Age (years) 44.33(12.43) 40.04 (13.69) 0.027
Marital status (% single, di-
vorced, widowed)
55.13% 35.34% 0.006
Work status (% without any
job)
42.31% 28.45% 0.045
Educational attainment (%r12
years)
78.21% 67.24% 0.096
Life events (EVE) 19.31 (38.18) 9.73 (24.56) 0.052
Axis 1 Disorders current or past
(MINI; WURS-C)
Mood disorders
Major depression 76.36% 37.93% o0.0001
Others mood disorders 16.67% 3.45% 0.0031
History of suicide attempts 53.85% 0 o0.0001
Anxiety disorders 62.82% 31.03% o0.0001
Psychotic syndrome 3.85% 2.59% 0.686
ADHD in childhood 39.74% 18.10% 0.0008
Addictive disorders
Nicotine dependence 61.54% 52.59% 0.217
Alcohol use disorder 48.72% 37.07% 0.106
Substance use disorder (ex-
cluding alcohol and nicotine)
23.08% 18.97% 0.487
Personality (UPPS or UPPS-P;
TCI; DSQ; MINI)
Impulsivity
Negative urgency (/16) 11.42 (3.04) 10.57 (2.76) 0.052
(lack of) Premeditation (/16) 9.26 (2.49) 8.59 (2.26) 0.061
(lack of) Perseverance (/16) 8.09 (2.43) 7.81 (1.99) 0.395
Sensation seeking (/16) 10.61 (3.08) 9.94 (2.77) 0.127
Temperament
Novelty seeking (/100) 63.32 (17.58) 58.01 (18.02) 0.047
Harm avoidance (/100) 59.32 (25.63) 44.82 (22.59) o0.0001
Reward dependence(/100) 55.59 (18.96) 57.25 (17.27) 0.539
Persistence (/100) 54.05 (29.74) 55.70 (30.71) 0.719
Character
Self-directedness (/100) 50.02 (21.48) 64.85 (17.36) o0.0001
Cooperativeness (/100) 72.55 (18.27) 72.29 (15.28) 0.921
Self-transcendence (/100) 36.14 (25.03) 27.10 (20.64) 0.008
Defense Style
Mature (/9) 5.56 (1.44) 5.68 (1.18) 0.508
Neurotic (/9) 4.83 (1.7) 4.49 (1.23) 0.151
Immature (/9) 4.67 (1.29) 4.18 (1.18) 0.009
Antisocial personality
disorder
7.69% 4.31% 0.318
Gambling characteristics
Severity of gambling
DSM-IV score (/10) 7.12 (1.89) 6.22 (1.87) 0.001
GRCS total score (/161) 88.82 (23.62) 72.81 (22.78) 0.0002
GRCS-GE (/28) 16.22 (5.29) 13.42 (5.40) 0.004
GRCS-IC (/28) 9.20 (5.13) 7.03 (3.78) 0.011
GRCS-PC (/42) 20.86 (7.38) 17.21 (6.74) 0.004
GRCS-IS (/35) 25.48 (6.84) 20.95 (7.08) 0.0005
GRCS-IB (/28) 16.71 (6.48) 14.20 (5.97) 0.027
Duration of the gambling
problems (years)
8.20 (8.09) 5.72 (5.92) 0.022
Perceived control over gam-
bling (0–100)
29.68 (27.22) 45.69 (28.75) 0.0001
Table 2 (continued )
Mean (standard deviation) or percentage
“Risk of Sui-
cide” (n¼78)
“No risk of
suicide”
(n¼116)
p-Value
Gambling craving (0–100) 57.76 (32.26) 46.34 (32.27) 0.016
Therapeutic goals (to stop
gambling)
48.05% 50.44% 0.639
Support by family or friends 85.92% 88.39% 0.622
Negative consequences
Social damages (a lot,
extremely)
29.87% 19.82% 0.218
Family damages (a lot,
extremely)
62.82% 55.17% 0.712
Professional damages (a lot,
extremely)
7.69% 9.48% 0.762
Health damages (a lot,
extremely)
51.94% 31.89% 0.01
Financial damages (a lot,
extremely)
88.46% 62.06% 0.001
GRCS: Gambling Related Cognitions Scale
GRCS-GE: GRCS-Gambling-related Expectancies; GRCS-IC: GRCS-Illusion of Control;
GRCS-PC: GRCS-Predictive Control; GRCS-IS: GRCS-Inability to Stop gambling;
GRCS-IB: GRCS-Interpretative Bias.
Table 3
Multivariate logistic regression analysis (ﬁnal model) showing factors associated
with a risk of suicide (N¼124).
Variables OR Ci 95% (OR) p-Value
Major depression (current or past) 3.96 [1.61–9.69] 0.0026
Anxiety disorder (current or past) 3.2 [1.34–7.45] 0.0067
GRCS-IS 1.07 [1.01–1.144] 0.0182
OR: Odds Ratio; CI95%: 95% Conﬁdence Interval.
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estimation and their standard errors were unchanged. Moreover,
the Hosmer-Lemeshow test is a statistical test of goodness of ﬁt for
logistic regression. For our model, the p-value was 0.2019, it al-
lowed us to conﬁrm that our logistic regression model was really
suitable. The area under the ROC curve was 0.776, thus indicating
that the model discriminated well between the patients who were
at risk of suicide and those who were not. Said variables were:
major depression (current or past), anxiety disorders (current or
past) and a high score on the GRCS-IS (Table 3).4. Discussion
4.1. A high level of suicidal risk in PGs
There was an exceptionally high prevalence of suicidal risk
among our cohort, which was comprised of PGs seeking treatment,
what with 40.21% of them being diagnosed as “at risk of suicide” at
inclusion. This result was consistent with the literature. A recent
study conducted among the general population in the USA re-
ported that 49.2% of those diagnosed as pathological gamblers
experienced suicidal ideation (Moghaddam et al., 2015a). Similar
to this ﬁnding, suicide attempts among those in our sample were
disproportionately high with more than one out of ﬁve reporting
that they had attempted suicide during their lifetime. This rate
was high compared to the rate of 18.3% among pathological
gamblers in general population (Moghaddam et al., 2015a), and
even to the rate of 12% among pathological gamblers seeking
treatment (Ledgerwood and Petry, 2004).
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We identiﬁed in our study an original trivariate model of pre-
dictive factors of suicidal risk in PGs seeking treatment. This model
includes psychological factors, namely major depression and an-
xiety disorders, and gambling related cognitions (inability to stop
gambling).
4.2.1. Mood disorders
The most signiﬁcant comorbidities associated with the risk of
suicide in our study were mood disorders (major depression, other
mood disorders) and anxiety disorders. More than half of the PGs
in our study were suffering or had suffered from major depression
in their lifetime, which supported the many studies that claimed
major depression was a common disorder among PGs, particularly
when they were seeking treatment (Petry and Kiluk 2002; Mac-
callum and Blaszczynski 2003; Ledgerwood and Petry 2004; Sin-
clair et al., 2014). Moreover, our regression model indicated that
major depression (current or past) was a clear predictor of suicidal
risk among PGs, which lined up with studies that have demon-
strated that depressive disorders were associated with an in-
creased risk of suicide attempts among patients with substance
related disorders seeking treatment (Kausch, 2003; Yuodelis-
Flores and Ries, 2015). Depression, with or without suicidal idea-
tion, can appear either prior to the gambling disorder as a vul-
nerability factor (Kausch 2003; Quigley et al., 2014) or as a nega-
tive consequence of gambling (Kausch, 2003). Moreover, de-
pressed gamblers may perceive and report more negative damages
than non-depressed gamblers, given that depression is character-
ized by negative interpretation and memory biases (Joormann and
Gotlib 2010; Quigley et al., 2014).
4.2.2. Anxiety disorders
The second predictor of suicidal risk in the regression model
was anxiety disorders (current or past). Our rate of lifetime anxiety
disorders corroborated previous studies that had found that the
rate of pathological gamblers seeking treatment who also pre-
sented with a current anxiety disorder was high (Ibáñez et al.,
2001; Ibáñez et al., 2003). However, unlike the strong link be-
tween depression and suicidal risk among pathological gamblers,
anxiety disorders had not been strongly determined as predictors
of suicidal risk among pathological gamblers until now.
4.2.3. Gambling characteristics: the perceived inability to stop
gambling
We found that PGs at risk of suicide scored higher than those
not at risk of suicide on all ﬁve dimensions assessed by the GRCS.
Among these dimensions, the perceived inability to stop gambling
was the third predictor of suicidal risk in PGs in our regression
model, a relation that was unknown until this study.
This cognitive dimension reﬂected the person's loss of control
over his/her gambling and over the perceived need to gamble. This
ﬁnding was consistent with the univariate analysis which con-
cluded that PGs with suicidal risk experienced signiﬁcantly higher
levels of gambling cravings than the others. Petry and Kiluk pre-
viously noted that gamblers with suicidal ideation who sought
treatment reported increased gambling cravings compared to non-
suicidal gamblers (Petry and Kiluk 2002). Since this predictive
factor is very consistent and easy to identify in PGs seeking
treatment, it should be sought out. Besides, working on self-efﬁ-
cacy capacities could be a promising therapeutic track in the
management of PGs, as it may allow to reduce the more harmful
consequence of problem gambling, which is suicide.
While no other variable was found to be a predictor of suicidal
risk in the multivariate model, we did ﬁnd signiﬁcant differences
in the univariate model between PGs with and without suicidalrisk.
4.3. Gender differences in suicidal risk in PGs
Suicide risk was more prevalent in women in our study, despite
an overrepresentation of men in our sample of PGs (82.47%).
Furthermore, while men are more at risk of problem gambling
(Husky et al., 2015), women with gambling disorders who are also
at risk of suicide are more likely to acknowledge their problems
and receive services (Potenza et al., 2001; Husky et al., 2015).
While many studies highlighted the stronger association between
addictive disorders and suicidal behaviors in women than in men
(Wilcox et al., 2004; Yuodelis-Flores and Ries, 2015), some studies
of PGs did not ﬁnd any gender differences (Petry and Kiluk, 2002).
Nonetheless, it has been determined that PGs who are also diag-
nosed as being at risk of suicide have a lower educational level,
which is a major factor that contributes to both gambling severity
and suicidal risk (Welte et al., 2004; Husky et al., 2015).
4.4. Social, familial and ﬁnancial status and suicidal risk in PGs
seeking treatment
In our study, suicidal risk was associated with a signiﬁcantly
higher level of unemployment. Our results matched with those of
Thon and Preuss (2014). They had found that PGs seeking treat-
ment with a risk of suicide were more often unemployed than the
general population (Thon et al., 2014). Additionally, the majority of
suicidal pathological gamblers lived alone, a ﬁnding supported by
the literature, which notes that separation, divorce or partnership
disruption are predictive factors of suicidal behaviors (Yuodelis-
Flores and Ries, 2015). A low standard of living and family conﬂicts
are associated with suicide among pathological gamblers (Mac-
callum and Blaszczynski, 2003). However, contrary to the litera-
ture, PGs with suicidal risk in our study were signiﬁcantly older
(44 years vs 40 years). In the literature, young age is often per-
ceived as a suicidal risk factor in individuals with addictive dis-
orders (McCormick et al., 1984; Preuss et al., 2002; Roy 2009;
Yuodelis-Flores and Ries, 2015). Accordingly, we presumed that
the association between suicidal risk and older age was linked to
gambling behavior characteristics. Indeed, PGs with suicidal risk
reported a signiﬁcantly longer history of gambling and greater
damages, especially ﬁnancial and familial. Severe ﬁnancial and
family consequences were signiﬁcantly associated with suicide
risk in our study, a ﬁnding that was again consistent with the
literature (Blaszczynski and Farrell 1998; Meltzer et al., 2011).
With respect to pathological gambling, bankruptcies, debts and
illegal behaviors are more common among gamblers with suicidal
ideation (Petry and Kiluk 2002; Kausch 2003; Maccallum and
Blaszczynski 2003; Ledgerwood and Petry 2004; Wong et al.,
2010), and unmanageable debt has been identiﬁed as a con-
tributing factor in suicides of pathological gamblers (Wong et al.,
2010).
4.5. Psychiatric disorders and suicidal risk in PGs seeking
treatment
4.5.1. Substance use disorders: a high prevalence, but no association
with suicidal risk in or sample
A large majority of the sample in this study reported an alcohol
use disorder (56.19%), This close association between substance
use disorders and problem gambling is well-known (Quigley et al.,
2014). The rate of alcohol use disorder is six times greater among
pathological gamblers than it is among the general population
(Petry et al., 2005b; Bischof et al., 2015). However, no substance
use disorder (including nicotine, alcohol and other substance use
disorder) was associated with suicidal risk in our PGs sample,
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often deﬁned as a risk factor linked to the severity of gambling and
the suicidal risk in PG (Welte et al., 2004; Petry et al., 2005b;
Hodgins et al., 2006; Lister et al., 2015), and substance use dis-
orders are linked to suicide risk in some studies (Kausch, 2003).
4.5.2. ADHD, impulsivity and suicidal risk in PGs
Nearly a quarter of our sample reported a childhood history of
ADHD, in accordance with previous results (Aymamí et al., 2015).
One of the cardinal features shared between ADHD and patholo-
gical gambling is impulsivity (Grall-Bronnec et al., 2011). PGs in
our sample exhibited a high level of impulsivity on all four di-
mensions of the UPPS. We supposed that we had a high re-
presentation of this trait, because our study concerned a sample of
PGs seeking treatment, which are known to be the most severe
PGs. If we refer to the pathways model of Blaszczynski, we may
have gamblers with a higher level of severity including higher
level of impulsivity in our sample (Blaszczynski and Nower 2002).
ADHD was signiﬁcantly more represented in PGs with suicidal risk,
but we did not ﬁnd differences in impulsivity between our two
PGs groups with or without suicidal risk, and the level of im-
pulsivity was not associated to the risk of suicide in the ﬁnal model
after the multivariate logistic regression analysis. The association
between ADHD and suicidal risk in PGs could be explained by
other psychological traits. For instance, Davtian et al. determined
that PGs with ADHD had a lower self-esteem, a higher emotional
instability and a greater predisposition for stress (Davtian et al.,
2012).
4.6. Personality and temperament trait
While no measured psychological trait was found to be a pre-
dictor of suicidal risk in this study, we did ﬁnd some differences in
the univariate model between PGs with and without suicidal risk.
4.6.1. Novelty seeking and harm avoidance and higher level of sui-
cidal risk
With respect to the TCI results, we identiﬁed signiﬁcant dif-
ferences in temperament between the two groups. PGs with sui-
cidal risk exhibited higher levels of novelty seeking and harm
avoidance. Harm avoidance is linked to negative emotionality,
particularly anger-related problems, which are prominent beha-
vioral characteristics of suicidal behavior (Perroud et al., 2013) and
thus is considered a strong predictor of suicidal risk (Calati et al.,
2008, Conrad et al., 2009, Perroud et al., 2011). The “novelty
seeking” construct, which incorporates impulsivity (Perroud et al.,
2011) and is linked to psychiatric disorders in some studies (Per-
roud et al., 2013), was also very high in our study, especially
among PGs at risk of suicide.
4.6.2. Immature defense style associated with suicidal risk
The score of immature defense style, which may well reﬂect a
maladaptive way of coping, was signiﬁcantly higher in PGs with
suicidal risk. Consistently with this ﬁnding, previous studies have
found that the immature defense style is a risk factor of suicidal
behavior and suicide attempts (Corruble et al., 2004), in-
dependently of problem gambling. The results regarding immature
defense styles were linked to the high rate of major depression in
our sample. A meta-analysis performed in 2010 had found that
individuals with major depressive disorders exhibited more im-
mature and neurotic defense styles when compared to controls
(Calati et al., 2010). We found very few studies about defense
styles and problem gambling, other than those that focused on the
maladaptive process and escapism, which are common char-
acteristics of gamblers (Wood and Grifﬁths, 2007; Grall-Bronnec
et al., 2012b). Our results led us to conclude that immature defensestyles could be an interesting therapeutic target for cognitive and
behavioral therapy offered to PGs in order to lower suicidal risk.
4.7. Traumatic life events: no links with suicidal risk in our
study
PGs are predisposed to stress (Davtian et al., 2012), and rates of
stressful life events are high among pathological gamblers (Petry
et al., 2005a) and especially among pathological gamblers at risk of
suicide. Surprisingly, we did not ﬁnd signiﬁcant differences on
traumatic life events between the two groups of PGs with and
without suicidal ideation. Some authors distinguished differences
in life events between those who had attempted suicide and those
with only suicidal ideations (McFeeters et al., 2015). We did not
differentiate these two events in our study, as our objective was to
identify risk factor of a global suicidal risk.
4.8. Strengths and weaknesses of the study
The results must be viewed taking the strengths and weak-
nesses of the study into consideration. The main limit arises from
the way in which recruitment was conducted, as there was an
undeniable selection bias. It is well acknowledged that PGs who
seek treatment may have a more severe problem than those who
do not seek treatment. Furthermore, our study population was
predominantly male (82.5%), which is in sharp contrast with the
sex ratio in the general population. According to Costes et al.
(2015), women represent 49% of gamblers and 30.3% of the PGs
(Costes et al., 2015). The results of this study are also limited by the
self-report nature of suicidal ideation and suicide attempts as they
may be inﬂuenced by recall bias (Pokorny, 1993). Thus, a more
precise classiﬁcation of suicidality may better distinguish the
groups. Furthermore, we did not differentiate the level of the
suicidal risk between the groups (we did not consider the differ-
ence between suicide ideation and/or history of suicide attempts).
Additionally, larger sample sizes may be necessary to evaluate
suicidality in these dimensions in pathological gamblers. We did
not use a non-gamblers control group in this study. For future
investigations, we will be careful to constitute a control group.
However, we think that these limitations are compensated for by
the strength of the study, mainly, the standardized multi-
dimensional assessment used. Our work is original and provides
new results regarding the management of PGs at risk of suicide
based on the three predictors identiﬁed in this study.5. Conclusion
We found an exceptionally high level of suicidal risk among the
patients in our study, with more than four out of 10 meeting the
criteria for suicidal risk. Thus, suicidality is a signiﬁcant and le-
gitimate clinical concern for disordered gamblers. We identiﬁed a
multivariate model of suicidal risk in PGs seeking treatment. Al-
though clinicians cannot reliably predict low base-rate phenom-
ena such as suicide (Petry and Kiluk, 2002), an awareness of the
risk factors may assist in preventing future suicide attempts in
gamblers seeking treatment. Accordingly, it is necessary to assess
the three relevant predictors, speciﬁcally, the association with a
history of major depression or anxiety disorders and the perceived
inability to stop gambling.
The perspectives that arise from this work have several di-
mensions. First, with the objective being universal prevention, it
would be beneﬁcial to provide the general population with more
information regarding the risks linked to gambling, especially the
risk related to suicide. Second, when a gambling problem ﬁrst
begins to manifest, one must take action to prevent the problem
M. Guillou-Landreat et al. / Psychiatry Research 240 (2016) 11–18 17from becoming more deeply rooted, to avoid the harmful con-
sequences associated with gambling problems and to assess the
potential risks of suicide. Third, as presented herein, gamblers at
risk of suicide tend to have a history of major depression and
anxiety disorders and tend to have a perceived inability to stop
gambling. Therefore, it is suggested that therapy designed for PGs
should aim at increasing the self-efﬁcacy and self-conﬁdence of
the PG and giving him/her individual strategies to enact changes in
his/her life.References
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